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KOCHNEV, Fedor Petrovich, sasl. deyatel’ neuxi 1 tekhnik 
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KOCHNEV, K. V. 


KOCHNEV, K. V. == "Control of Piredamp in Mining Deposits Susceptible to Self« 
Ignition." Sub 27 Jun 52, Inst of Mining, Acad Sci USSR (Dissertation 
for the Degree of Doctor in Technical Sciences) 


SO: Vechernaya Moskva, January-December 1952 


APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723520010-1" 


"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723520010-1 


TLS Ee BISA RET Se BASES Stale Ree EERE CAS Pes aes Ta "ENE Bhi? Fishes SEE ERS 


ee ee a ‘ 


er od ay ‘T 
RUOUNAY 5 Ke Ve 


USSR/Mining - Underground Pires, Mine Safety Jul 52 


"Prevention of endogenous Firea in Copper -Pyrite Mines," a. A. Ivanov, K. M. 
Charkviani, HW. P. Diyev, K. V. Kochnev, Z. 0. Sheina, Ye. F. Jordan, F. kK. Pavlov 


"Ia Ak Nauk, Otdel Tekh Nauk" No 7, pp 1037-10k) 


Presents results of works conducted since 197 by a ¢Toup of Soviet investigators 
studying causes of underground fires and establishing preventive measures. Discusses 
selection of mining system safe in respect to fires, silting as basic preventive 
measures against underground fires, and ventilation for cooling ore rocks and for 
ee normal temp conditions in mines, Submitted by Acad A. A. Skochinskly 
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Computing mine ventilation in heated untowehed ore blocks. 
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CHHEV, K.¥., doktor tekhnichesakikh nauk. 

Steele, 

Main trends in technical engineering studies on silicosis 
prevention in enterprises in the Urals. Sbdor. rad. po sil. 
no.lt3ell '56, (MLBA 103 
1. Gorno-Meologicheskiy institut Ural'skogo filiala Akadeaii 
nauk SSSR. 
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KOCHNEY, K.V¥., koktor tekhnicheskikh nauk. 
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Technical means of preventing silicosis in Urals’ aines. Gor. shut, 
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BUTAKOV, Sergey Yefimovich; TALITY, V.H., kend.tekhn.nauk, retsgenzent: 
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Controlling dust formation in the Korkino open- t mine 
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KOCHNEV, KeVe4 prof., doktor tekhn.nauk; SHEINA, 2.0., kand.khimicheskikh nauk; 
FEDO ’ G.G., kand .khimicheskik:s nauk 


Preventing dust formation and keejing down floating dust in the 
Korkino open-pit mine. Sbor. rab. po silik.e no.3:109%117 ‘61, 
(MIRA 15:10) 


1. Gorno-geologicheskiy institut Ural'ekogo filiala AN SSSR, 
Chelyabinsk hasin--Mine dhats) 
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Effect of the speed and initial duet content of an air eurren 
picking up dust from the surface of sine workings. Sbor. per ns a 


#11§k> n0.3111%128 ‘61, (MRA 15120) 


1. Gorno~geologicheskiy institut ' 
inatitat oohrare tree” istitut Ural takogo f1ltala AN SSSR 1 Sverdlovekiy 


(Mine dusts) 
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Wetting agents and additives as means of controlling the 
process of dust previ Bor'ba 8 sil, 5121-27 '62, 
(MIRA 1615) 
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d 


Prevention) 


APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723520010-1" 


"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723520010-1 


I A ROR ERE ESSERE ESS WES AGT IP 


ata 


CGT VMAS CCI GE GE 


Kbit ay 


ve poofe dozier Leklsg TAUB Sfp ae ge é 
tb vs 2 bad fon : its’ Ba dfs beee wte.d > eee, ar} 
Pt, Veley kands tukhine reuk ; sate Seg 


re is a a dee 
eesting Of ele lists mine Miters. Gr'ths s ile EBiidei€y? 
J 7 éz 


(HLA 1882) 


APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723520010-1" 


"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723520010-1 


1S Ena Gain bisa CoE SERGE ae ICRI ee eine Le ied “VES be pce th 


(So) Shetkeas Musee eee ee EOE DRS Ree Med 


EOCHHEV, F. 


33206. KCCISTE7, NM. Trud 4 presnya.-dva pokolimiya (ocherki ob ivan. 
tektil'schikakh ivanevskiy al'!manakh, kr. 11, 21459, ¢. 1953 


SO: Letopis' Zhurnal'’nykh Statsy, Vol. 45, Mosiva 1949 


BY SINECEA ERS EEUSS. E 
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KQCHNEV, MoF.3 GALYGIN, A.V. 


Designing continuous pickling uri'e, Matallucg 10 
no.}121-32 Ja '65, ‘MIRA 18:45 


1, Nachal'nik Uistoprokatnogo tsebha Magnitogorsxogo 
metallurgicheskogo koabinata (for Koohnay,., 2. Nachal'rik 
Sravil'nogo otdaleniya Magnitogorrkego mtallure! sheskcgo 
kombinata (for Galygin). 
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Translation from: Relerativnyy zhurnal, Metallurgiya, 1958, Nr 6, p 140 (USSR) 
AUTHORS: Benyakovskiy, M.A,, Shadrin, V.A,, Kultkov, V.1., 


Uzivenko, A.M., Kustobayev, G.G., Kochnev, M.F., 
Kutuyev, Ya.S. 


A 
TITLE: The Interrelation of the Pressure, the Pull. and the Thickness 
of a Strip Subjected to Cold Rollirg (Vzaimoavyaz' davieniya, 
natyazheniya 1 tolshchiny lenty pri kholodnoy prokatke) 


PERIODICAL  Byul. nauchno-tekhn, inform. Ural'skiy ni. inet chernykh 
metallov, 1957, Nr 3, pp 114-123 


ABSTRACT: A three-stand rolling mill of the MMK was employed during 
research concerned with the effect of rolling (R) rate on the 
thickness of a strip (S), the establishment of interrelation of 
pressure and pull during cold R, and determination of the sig- 
nificance-of longitudinal and transverse thickness variations in 
the S. A mathematica) relationship is established between the 
basic parameters of the technological process of cold R of a S. 
It is established that variations in the tension of the strip mid- 
way between the stands of a mill have a decisive effect on the 

Card 1/2 formation and magnitude of thickness variations in the S, 
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137-58-6-12155 
The Interrelation of the Pressure, the Pull, and the Thickness of a Strip(cont.) 


Fluctuations of R rate at the MMK have practically no effect on the thickness 
of the §. Variations in the pull produce thickness variations in the S equiva- 
ent to 0.01-0.02 mm on the average. 

S.N, 


Pe sueeleeDrocegadey 2. Dteel- Pressure Afstritution 23, Rolling cillsesApplfeatiorg 
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BENYAKOVSKIY, M.A.3 KULIXOY, V.1.; SHADRIN, V.A.; KOLPAXOY, 1.P.; KUTUYRY, 
Ya.8. KUSTOMAYEY, 0.0.:KOCHMBY, X.F.; YESIPOY, 1.¥.; PBYROV, 3.1. 


(onan, 
Power consuaption.for the deformation of metal and conditions ef 
strip rollings. Stal! 17 no.11:$9-63 Ja '57, (MIRA 10:3) 


1. Ural'ekiy institut cheenyth metallev i Magnitogorekiy metallur- 
eichaskiy kombinat. 


(Rolling (Metalwork) 
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GUSEY, Vasiliy Fedorovich; EVITEO, M.B., insh., reteensent; KOCHEEY, 
—Me, insh., reteensent; MSKMPSTAN, 4.4., inth., reds; 
QOHINYEVA, L.P., tekha, red, 


[Assembly ond od justuent of vertice) proseller 
, pumps] Montesh 
i naledke vartikal'naykh propellernyth nasosor, Moskva, Gos. 
neuchno-tektin.isd-vo mehinostroit.lit-ry, 1960. 197 p. 
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TATARINOV, M.P., prof.; KOCHMEY, M,G., insh.; CHESMOKOV, A.V., insh, 


Kew centrifugal amine pump. Mauch, trudy MOI no.231209-216 
58, ? (MIRA 15:12) 
. Oline pumpe) 
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RABIMOVICH, N.1.$ KUNDZICH, M.M,, inuh., retecnsent) KOCHXEV. W 
insh,, red.) ZHURAVLRYA, WLM, red.1id-va, Ba A 


(Mobile pumpihg stations for irrigation] Peredvishnye nasos 
stantsii orosheniia, Moskva, Mishgis, 1962. 115 p, eas 


(MIRA 16:3) 


(Pumping stations) (Irrigation) 
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Mads Kochnoy, Examination of ' 
dissociation pressure of cobalt areeauinat as oe cpeard Geto curses’ ofthe 


This work is devoted to the study of the dissociation 
pressure of cobalt ° 
Hag anrestigation was preceded by the sttdy of ignition temperatures of cobalt <teeatae 
ty ating them in a stream of air, This work is to augment the characteristics of 
ralecaepeoyp hd Probar fa their behavior in a neutral atmosphere near their ignition tempera- 
= be or dissociation pressure to characterize the cobalt areenides 


Cha 
2 = or Metallurgy of Heavy Non-Ferrous Metels of the Ural Industrial Institute, Merch 


SO: Jourpal of Applied Chenistry (USSR) 2], No. 12 (1948) 
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; "Vapor Tenelon of Silicon Cxide,* P. ¥. Gel! a, 
KM. f. Kookner, Ural Tal Toat ineal 8. M. Kirov, h Po 


"Dok Ak Nauk S86R" Yol wd, Ho 4 


hoe oe vapor pressure of silicon diczide between 

and 1100° 0. Tabulates resalte. Iniepentence 
of at vapor tensica of ite degree of volatilication 
shows that solid etate ie a separated phase, and not 
@ solid solution. Gabmitted 15 May 45. 
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KOSHNaY, Ke. I. 


"Effect of the Oxides of Alkali Metals on the Vis- 
Kochnev,M. F. Kochin)*Yu. A. Gyrdymov 


Iz Ak Nauk SSSR, OTN, No 8, pp 1182-1188 


Discusses exptl smelting of Ni ores for obtaining 
complete characteristic of compn and properties of 
slags. Establishes that slags with 10-12% FeO and rg 
17-19% MgO are extremely difficult to melt and have 
. high viscosity. Presence of alkali metal oxides 
in amount of 1.5-2.0% reduces high fusibility and 
viscosity of these slags, promoting their removal 


262T23 


from furnace. Such favoradle effect of oxides 
takes place only when total content of silica and 
alumina does not surpass approx 52%. Presented by 
Acad I. P. Bardin 26 Oct $1. 
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1, Predstavleno akadenikos 1.P.Bardinys. (Copper compounds 
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DIYEY, Nikolay Pavlovich; YEIMENICHEY, Sergey Aleksanirovich; a 
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redaktor; KOVALEEKD, ¥.J., tekhnicheskiy redaktor 
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KOCHIsV, Ma I. 


AID = P86 
Subject + WSR/Chenistry 


Card : Yi 
Authors i Diyev, N. P., Kochnev, HM. I, Paduchev, v. v., and Sioridse, 6. Ya. 


Title : Formation of manganese sulfate from manganese dioxide by ferrous 
sulfate or pyrite 


Periodical : Zhur. Prikl. Khim. 27, no. 4, 356-359, 1954 


‘ sting of manganese dioxide with ferrous sulfate at 
pre % a ours aenvaete os oot nangenase Into sulfate; with pyrite, 87.5= 
89% Mn. Three references (U.9.9.R.): 1935-1944. Three graphs; 
three tables. 


Institution : None 


Submitted : February 16, 1953 
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AGLITSEIY, Viktor Peres Cpr er redaktor; KBL'SIX, ¥.P. 
redaktor isdatel'stva; KOVAIMEKO, 3. oy tekhaicheskiy redaktor , 


[tbe manufacture of copper wire bare; theory and practice) 

olsvodstvo aednyth valerbarsov; teorita { praktika. Sverdlovsk, 

Gone cauchno-tekha. isdeve litery po chernoi { tevetnol metallurgii, 

Bverdlovekoe otd-nie, 1956. 287 p. (Mia 9:10) 
(Wire) — (Copper--Netallurgy) 
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Ussh/ Cosmochemistry. Geochemistry. Rytrochentistry 

Abs Jour ; Referat Zhur - Khimiya, Bo 4, 1957, 11520 

Author : Zaydaan 7.N. -Kochney Mala, Plekhanov A.F. 

Tilet : Department of cal Sciences, Academy of Sciences USSR 
Title : On Reactivity and Thermal Transformations of Sphalerite 
Orig Pub : Inv. AN S88R, Otd. tekhn. n., 1956, No 6, 168-171 
Abstract : Investigated was the dependence of heating rate of a s 


lerite on the t “ature at a constant flow of heat. 
tion of apecimen n%): Ya 


tion between rate of heat 


after which the curve 

graph ie due to the occurence of a number of thermal transformations asso- 
diated with changes in state of crystal lattice. A correlation has been 
ascertained between intervals of thermal transformations of ZaS and tempe- 
rature of critical points of the forming elements. 
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SOV/137-58-10-2] 303 
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 10. p 123(USSR) 
AUTHORS: Zalazinskiy, G.G., Diyev, N.P., Kochnes, M. 1. 


TITLE: On the Kinetics and the Mechanism of Oxidation of « Copper - 
nickel Alloy at Elevated Temperatures (O kinetike i mekhanizme 
okisleniya medno-nikelevogo splava pri vysokikh temperaturakh) 


PERIODICAL: Tr. in-ta metallurgii, Ural’ skiy fil, AN SSSR. 1957, Nr 1, 
pp 59-64 


ABSTRACT: The kinetics of oxidation (O)of a Cu-Ni alloy (1) in the process 
of multiple heating and the diftus ion of O, in I were investigated, 
and comparative data on the Oxidation in air and in O2 were det- 
ermined. Attempts to establish selective diffusion of Cu and Ni 
in the process of 30 hours' O of I containing 4. 1% Ni were 
unsuccessful, The rate of diffusion of O» in I in the process of 
its O at 1000°C in air is higher than the rate of the growth of 
the scale, as the result of which 1 becomes saturated with O5. 
The rate of © of 1 quickly increases with the saturation of its 
entire mass with Oz. The rate of O of fin either air or QO) in 
the 700 ~ 1000° temperature range increases ~ 2,2 times with 

Card 1/2 a 100° increase in temperature. The rate of O of 1 in O» is on 


APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723520010-1 


"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723520010-1 


SOV/137-58-10-21303 
On the Kinetics and the Mechanism of Oxidation (cont. ) 


the average 1.56 times higher than in air. The rate of O of lin air at 700 - 
800° is lower than the rate of O of electrolytic Cu, whereas at 900 - 1000° 
it is higher than that of pure Cu. 


N. L. 


1. Copper-nickel alloys--Oxidation 2. Copper-nickel @lloys--Temperature factors — 
3. Copper--Diffusion 4, Nickel~-Diffustor, 
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; SOV /137-58. 1224303 
Translation from: Referativnyy ghurnal. Metallurgiya, 1958, Ne 12, p 53 (USSR) 


AUTHORS: Volkova, P.1., Diyev, N.P., Kochnev, M.* 
need 


TITLE: The Behavior of Zinc Compounds When Matte is Allowed to Stand 
(Povedeniye soyedinenty tainka Prs otstaivani: shteynov) 


PERIODICAL: Tr. In-ta metallurgti. 
87-92 


Ural'skiv 1. AN SSSR. 1957, Nr 1, pp 


ABSTRACT: 


etite ts concentrated by segregation in the 
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The Behavior of Zinc Compounds When Matte is Allowed to Stand {cont.) 


ia of elevated viscosity when allowed to stand. Small! amounts of SiO. and Al203 
found in matte melts do not precipitate. 


Ye. Z. 
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Translation from: Referativnyy zhurnal. Metallurgiya, 1958, Nr 12, p 53 (USSR) 


AUTHORS: Voikova, P.1., Diyev, N. P., Kochnev, M. f. 
pee Eee ad 


TITLE: Reaction Between Zinc Matte and Metallic tron ‘Veaimodeystviye 
mezhdu tsinkovistym shteynom i metallicheskim zhelezom) 


PERIODICAL: Tr. In-ta metallurgii. Ural skiy f1l. AN SSSR, 1957, Nr 1, pp 
93-98 


ABSTRACT: The reaction between ZnS and metallic Fe in the 600-1300°C tempera: 
ture range is studied. The thermodynamic calculation of the isobar 
potential is studied. {t shows that the probability that the reaction 
would occur rises with temperature. A study 18 made of the rate of 
reaction between Zn matte and metallic Fe. It is established that: 
1) The quantity of Zn removed in the process at a given Fe content 
rises with temperature; 2) the reaction between the solid phases 
occurs in the first 20 min, after which it ceases; 3) when the Fe 
content in the specimen is low and the temperature is 1000°, the 
reaction between Zn matte and Fe hardly occurs at all; 4) the 
marked change in the isobar potential of the reaction between ZnS 

Card 1/2 and metallic Fe at 900° corresponds to the maximum Zn removal 
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Reaction Between Zinc Matte and Metallic Iron 


established by kinetic investigations. 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 7, p 87 (USSR) 


AUTHORS: Skornyakov, G.P., Motova, Z. Ag KochngYsabiledew-- 


TITLE: Luminosity of Converter Flame During the Fining of Blister 
Copper (O avechenii plameni konverteza v period dovodki 
chernovoy medi) 


PERIODICAL: Byul. tsvetn. metallurgil. 1957, Nr 24, pp 20-22 


ABSTRACT: A photometric study was conducted of the converter flame 
(by spectroscope connected to a film camera), and optical 
monitoring by photoelectric pyrometer with recording potent- 
iometer was performed. In both cases, intensity of emission 
was found to increase during the fining period, this being con- 
nected with an increase in the Cu contents of the melt. Max- 
imum emission of light was attained during the final 5 to 8 
min. The subsequent sharp drop is apparently to be explained 
by the onset of Cu oxidation. 

L.P. 


l. Flamess-Spectographic analysis 2. Photometry--appli- 
cations 3. Photoelectric pyrometers--Applicaticns 4. Copper 
Card 1/1 --Properties 
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24 -58-3-9/38 
AUTHORS :Kochnev, M.I., Plotnikova, A.F. and Starkov, L.W. (Sverdlovsk), 
+r nnnaecte ademas cttiapdn gee™ 


. TITLE: Temperature Features of the Process of Oxidation of Copper 
» Bulphide (Temperaturnyye osobennosti protsessa okisleniya 
sul'fida medi 


PERIODICAL: Izvestiya Akademii Nauk S33R, Otdelenitye Tekhnicheskikh 
Nauk, 1958, Nr 3, pp 82-88 (UssR) 


ABSTRACT: Modern conceptions on the changes in the electron structure 
of atoms and their influence on the character of the chemical 
bond forces, gained from the study of semi-conductors, justify 
a more thorough analysis of various phenomena involved in 
metallurgical processes. In earlier work in this field ,rela- 
ting to compounds of heavy non-ferrous metals, the team of 
the authors of this paper established the existence of a tem- 
perature correspondence in the shanere of the properties 
of these compounds and of their components, the aim of 
the work described in tuis paper wae te study the inter= 
relation between the temperature changes and the properties 
of copper and sulphur and the prcperties of the simple com- 
pound Cu.8 formed from these, CuoS was chosen for investiga- 


tion due to the fact that it 1s one of the basic components 
of the raw materials for which new processes of roasting and 
Card 1/4 Smelting sre being developed. Two specimens were investigat- 


IE ee 
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£4 253~3=9/38 
Temperature Features of the Procesa of Oxidation of Copper Sulphide, 


ed which were prepared synthetically by smelting, the res- 
pective compositions being the following: 78.9% bu, 21.1% 8 
and 79.1% Cu, Ay 8 (the theoretical composition being 
79.8% Cu, 20.2% 8), In both cases the composition was in 

the range of solid solutions of sulphur in CizS, The differ- 


‘ ences in the composition of the two specimens proved to be 
of little importance, The experiments were carried out 
mainly with sulphide graine of the sizes 0.50 to 0.63 mm, 
Oxidation of the sulphide was carried cut in a vacuum set- 
up, a sketch of which is shown in Fig.l, p.83, using the 
method of circulating air in a closed aystez, drawing it through 
a layer of the charge which is heated to a certain tem- 
perature; the gases obtained after drawing cff the air through 
the charge were caught by a device in which cocling by means 
of liquid nitrogen was applied for the purrese of freezing out 
Sulphurous acid anhydride and sulphuric anhydride, According 
to Averbukh, B.D. (Ref.7) the quantity of forming sulphuric 
anhydride under these conditions is very low and, therefore, 
was not determined separately, The investigations were 


carried out with a constant initial air pressure in the system 
Card 2/4 
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C4 ~53-23—9/38 
Temperature Features of the Process of Oxidation of Coprer Sulphide, 


of 408 mm and a constant temperature of the chargs, which 
were established during each measurenent cf cxyger consumpt- 
ion after three minutes, Tie total duration of the axperi-= 
nent was 21 or 30 mins. The graph, Fig.2, gives the change 
in the speed of oxidation of Cu.g during continuous heating, 
The graph, Fig.3, gives the tenferature dependence of the 
coefficient of electrical resistance of the copper, The 
graph, Fig.4, gives the tenperature dependence of the oxida- 
tion speed of copper sulphide along a fresh surface, The 
graph, Fig.5, gives the temperature dependenze of the quan~ 
tity of copper which is preeent in the form of cxides and 
sulphate in the residue on the a@egree of oxidation of Cup8, 


In Fig.6 the consuzption of ‘oxygen and the yield of sul phur- 
ous acid anhydride as a function of the Seaperature are 
graphed. It was established that the opeed of cxidation of 
Cuys does not change continuously with teaperature but ig 


complicated by a number of anomalous deviations within 
narrow temperature ranges, The tenperatures of the narrow 
deviations i. the kinetics of oxidation of copper sulphide 
are critical temperatures for pure copper anc pure sulphur 
Card 3/4 the manifestation of which is considered as being the result 
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Temperature Features of the Process of Oxidation of Copper Sulphide, 


of changes in the electron structures of the atoms with in- 
creasing temperature. The character of the changes in the 
speeds of oxidation of the copper sulphide at critical ten- 
peratures is elucidated and the limits of anonalous temper- 
ature ranges were determined; in most cases the sharp fluc- 
tuations in tho oxidation cpeed reach 20 to 30% and take 
place in the temperature range 5 to 15°C, On the basis of 
study of the oxidation isotherns, the degrce of utilisation 
of the oxygen and the yield of sulphursus acid anhydride and 
of the influence of the oxidation duration, the conclusion 
is arrived at that the determining factor in the process of 


oxidation of Cu.S at ermceracures up to 450°C is the formation 


of sulphate, There are 6 figures and 12 references, ll of 
which are Soviet, 1 English. 


ASSOCIATION: Institut metallurgii Ural'skogo filtala, AN 8SSR 
(Institute of Metallurgy, Ural Branch Ac.Sc,, USSR) 


SUBMITTED: Janunry 3, 1957, 
Card 4/4 1. Copper sulfide--Ozidation 2, T-mpor ture--Effeote 
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S0V/24-58-4-22/39 
AUTHORS: Kochnev, M.I. and Plotnikova, A.F. (Sverdlovsk) 


TITIZ: Kinetics of Reducing Magnetite at Temperatures at Which 
Transformation of Iron Tekes Place (Kinetika vosstandv~ 
leniya m tnogo shelespyaka pri temperaturakh 
prevrashchenly zheleza) 


PERIODICAL: Izvestiya Akademii Nauk 8S8SR, Otdeleniye Tekhnicheskikh 
Nauk, 1958, Nr 4, pp 118 - 121 (USSR) 


ABSTRACT: In earlier work one of the authors of the paper found that 
there is a direct relation and a temperature correspondence 
between the c es taking place in various metal compounds 
and the changes the properties of the individual 
elements forming these compounds. In this paper, the 
authors aized at verifying this conclusion for iron oxides 
and thus to try and explain anomalous phenomena taking 

lace in reduction processes. To bring the theoretical 
estigations nearer to industrially used materiale, the 
authors used in the experiments magnetite and not pure. 
oxides. The composition of the ore was as follows: 51.1% 
Fe, 22.9% FeO, 0.18% MnO, 12.0% MgO, 0.55% Cad, 1.74% 
carai/7 41,03, 9-4 B10, 2.6% B, 0.05% Cu. The Kinetics of 
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: S0V/24-58-4-22 On, 
Kinetics of Reducing Magnetite at Temperatures at Which Trans{drmation 
of Iron Takes Place 


reduction wereinvestigated on a circular vacuum test rig 
(described in an earlier paper) (Ref 20) inside a hydrogen 
atmosphere; the initial pressure was 408 am, hydrogen 
was sucked through a layer 25 mm high, weighing 7 g, with 

article dimensions between 0.4 and 0.6 aa. The tguperature 

n the layer was measured with an accuracy of + 1 “C; the 
circulation speed was 600 21./min with a volume of the 
system of 600 ml. The gaseous reaction products were 
frosen out in a trap which was cooled by liquid nitrogen. 
The ore was heated to the desired temperature in vacuun 


(10 2 to 107? mm Hg). YVollowing that, a quantity of 
hydrogen was introduced which was equal in every case, 
Maintaining the Petpye constant. The speed of reduction 
was judged from the consugption of hydrogen in the closed 
system which was measured every minute. Every three 
minutes the system was joinel to a vacuum and, after that, 
the temperature was readjusted and the gaseous phase 
renewed. It could, therefore, be assumed that a number 

a2 of successive measurements, carried out at 3 min intervals, | 

Card2/7 provided the isotherm of the reduction of the ore. At 
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50V/24-58-4-22/39 
' Kinetics of Reducing Magnetite at Temperatures at Which Transformation 
of Iron Takes Place 


each temperature the experiments were carried out with a 
fresh ore specimen. Since the aim of the work was to 
elucidate the existence of a relation between the changes 
in the properties of the iron, at temperatures at which it 
is known that phase transformations take place, and the 
kinetics of reduction of iron oxides under equal conditions, 
the investigations were carried out in the temperature 

range 700 to 910 “C. In this temperature range magnetic 

as well as polymorphous jransformations take place in the 
iron at 768 and 906-910 C, respectively. The speeds of 
reduction of magnetite, expressed in terms of hydrogen 
consumption during the first 3 min as a function of the 
temperature, are gra@hed in Figure 1. It can be seen that 
the grapb contains several anomalous sections. The 
obtained results justify revision of certain views expressed 


Card 3/7 
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Kinetics of Reducing mag iN at Temperatures at Which 
Transformation of Iron Takes Place 


on the kinetics of reductiion of iron oxides. In the 
first instance, it is quite evident that sintering 
phenomena, changes in the porosity and recrystallisation 
of the tudied substances and in the reaction promot’ 
changes of speed of diffusion and the speed of chemical 
reactions do occur in the course of variation of the 
temperature during reduction of the ores and of iron 
oxides. The most plausible explanation of the anomalous 
phenomena in the processes of reduction is based on the 
r.) es of the state of the iron atoms as a function of 
the temperature, particularly as regards phase transr- 
mations. The obtained results (Figure 1) indicate that 
the jumps in the speed of reduction at 752-756 C 
correspond to the magnetic transformation of the iron: 
and not to the Curie point of the magnetite. Thus, the 
change in the character of the chemical process at the 


Card 4/7 
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80V/24~-58-4-22/39 
Kinetics of Reducing netite at Temperatures at Which 
Transformation of Iron Takes Place 


temperature of etic transformation of the iron 
confirms the conclusion that the anomalous phenomena in 
the chemical and phystcat processes at various 
temperatures are based on the changes in the state 
of the atoms and not on changes of the crystal lattice. 
It can be seen from the graph, Figure 2 (temperature 
coefficient of the electric resistance of iron) that the 
thermal coefficient of the electric resistance changes 
reciably in the tgmperature range 400 to 450 “C and 
also at 550 and 650 “C. 


Card 5/7 
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SOV/24-58-4-22/39 
Kinetics of Reducing me eur at Texperatures at Which 
Transformation of Iron Takes Place 


fhe following conclusions are arrived at: 

1) The speed of reduction of magnetite with hydrogen 
decreases in jumps and then again increases within narrow 
temperature range 4d Perey the followipg temperatures: 
magnetic transformation of the jron (752 ~C), 


Yej-> Ye, transformation (906 %c) and at about 820 °C, 


at which the properties of the iron change considerebly. 
2) Using the example of the jump-like change in the 
speed of reduction at temperatures of the magnetic 


transformation of iron it is shown that the abserved 
anomalies in the kinetics of the process are based on the 
changes of the electron structure of the iron atons. 

3) The anomalies in the kinetics of reduction of ore 

are «plained sore satisfactorily than hitherto from the 
point of view of transforsations taking place in the iron. . 
&) The results of the here described work can be applied 
for selecting optimum waperatures for the preparation and 
processing of ores in the neighbourhood of critical points. 


APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723520010-1" 


"APPROVED FOR RELEASE: 09/18/2001 


CIA-RDP86-00513R000723520010-1 


80V/24-58-4-22/39 


Kinetics of Reducing Magnetite at Temperatures at Which 
Transformation of Iron Takes Place 
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TITLE: On the Rature of Isothermal Processes in the Blast 
Furnace (0 prirode izotermicheskikh protsessov v 
domennoy pechi) 


PSRIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskikh 
Nauk, 1958, Kr 11, pp 121-123 (vssR) 


ABSTRACT: In investigating the heat exchange processes in blast 
furnaces, the charge of which contains ores and flures, 
4t was established that the curve of temperature 
distribution along the height of the furnace is S-shaped 
(Refs 1-8), It is characteristic that in the central 
part the temperature in the vertical direction changes 
very little and is maintgined spontaneously in the 
neighbourhood of 800 to 900 C; the difference between the 
temperature of the gases and of the charge assumes in 
this region the minimum walue of 5 to 10. The presence 
of this quasi isothermal zone, referred to as the no-load 
reserve zone or the zone of moderate temperatures, was 
considered as being a stable, typical relation. However, 
recent experiments by N. N. Babarykin and F. A. Yushin 


(Ref 9) have shown that if fluxed agglomerate is suelted 
Cardi/3 without charging ore and Limestone, the previously 
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mentioned temperature distribution is not maintained and 
the temperature curves show two to three isothermal 
breaks. The cause of these has not been clarified, On 
the basis of data obtained from practical experience and 
analysis of the thermal balance of blast furnaces, it can 
be concluded that in the reserve zone of the blast furnace 
a considerable devektment of reduction processes tdces plee and also 
an intensification of the processes of heat exchange which is 
brought about by the isothermal processes, From the 
correspondence between the tesperatures of the change in 
the be Aap of iron and its oxides and the temperatures 
at which the break in the temperature rise occurs in blast 


furnaces it can be concluded that the appearance of 
isothermal sones is due to transient states of iron and 
its oxides, 1.e, it is due to the nature of the main 
reacting substances, 
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Phase transformations of solid state sinc. Truty Inet.set.UPAN 
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